Proteasome inhibitor PS-341 inhibits human myeloma cell growth in vivo and prolongs survival in a murine model.
The proteasome is a ubiquitous and essential intracellular enzyme that degrades many proteins regulating cell cycle, apoptosis, transcription, cell adhesion,angiogenesis, and antigen presentation. We have shown recently that the proteasome inhibitor PS-341 inhibits growth, induces apoptosis, and overcomes drug resistance in human myeloma cells in vitro. In this study, we examined the efficacy, toxicity, and in vivo mechanism of action of PS-341 using a human plasmacytoma xenograft mouse model. One hundred immunodeficient (beige-nude-xid) mice were used in two independent experiments. The mice were injected s.c. with 3 x 10(7) RPMI-8226 myeloma cells. When tumors became measurable (9.2 days; range, 6-13 days after tumor injection), mice were assigned to treatment groups receiving PS-341 0.05 mg/kg (n = 13), 0.1 mg/kg (n = 15), 0.5 mg/kg (n = 14), or 1.0 mg/kg (n = 14) twice weekly via tail vein, or to control groups (n = 13) receiving the vehicle only. Significant inhibition of tumor growth, even with some complete tumor regression, was observed in PS-341-treated mice. The median overall survival was also significantly prolonged compared with controls (30 and 34 days for high dose-treated mice versus 14 days for controls; P < 0.0001). PS-341 was well tolerated up to 0.5 mg/kg, but some mice treated at 1.0 mg/kg became moribund and lost weight. Analysis of tumors harvested from treated animals showed that PS-341 induced apoptosis and decreased angiogenesis in vivo. These studies therefore demonstrate that PS-341 has significant in vivo antimyeloma activity at doses that are well tolerated in a murine model, confirming our in vitro data and further supporting the early clinical promise of PS-341 to overcome drug resistance and improve patient outcome.